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AND RECEPTION QUALITY MEASUREMENT METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radio 
communication system for estimating reception 
quality with high accuracy even when 
communication is performed under 
communication environment having possibilities 
to be influenced by frequency selective fading. 
SOLUTION: The radio communication system is 
constituted by providing a communication 
apparatus on the transmission side that divides 
sub-carrier group data into prescribed data size by 
every one of a plurality of sub-carrier groups 
constituted of the specified number of sub- 
carriers and further generates slots by every sub- 
carrier group by arranging the known systems by 
every preliminarily stipulated user (channel), a 
pilot system common to the users, the data with 
the prescribed size at a prescribed position and 
communication apparatus on the reception side 
that estimates signal power to interference power 
ratio after despread processing on the basis of the pilot system and the known systems 
stipulated by every channel. 
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[it *ji i ] * y T-cumztcfzim, 

tiea-r ft ; t t±^tt^Y y rmmoxn 

^^ftMIffiilltiSMk . 

*Jt£ ^-rftSfiMSiftsiBi: . 

ft i t wmt-thmimm ^x^<u, 

<7)-9-7"^r -v y rmnte. m^y*^ y rpf- * srm 

fc «t -5 -v 'J Tg»OAn -y h fti*flM 
fcffix ft i t ^^^ftM&iIff v-Xxi^ 
«7J^mrfBSt*n^Mwm7j i: IrI — tc^r-g, kdlzy^—'J 

m^y^^r y rpttt^^s^2co^^st . 

tME^f* W ^ n >y h $81 * ffj&?- ft WW) is* 
(jU a -y h isytfjv) £¥%ft;-r£3S 1 <0¥%ft^K 

mriET^^om ±i a ( T^m* ) £ a: # ft m 2 om 
friBBKa ^ y ^wf*ts * b-r ft as 2 «f 
mrtB(i-f-m7j^HfriET%^fioT*«7jT'ms:-r^ <r t 



fts? 1 ^immtsM=F»n,tiit»iii^mt . 
cit*JB4] tuiBSfni!iaffga«. 

itjiB^i^Laofi^^^tiriBTi^-fta^T^m^Tm 

^fi^ sit *i#af: -rsaiH&B 3 ^iBttoi^iifi^ 
[ n$m 6 ] ^sicc7)-«f -? y rntiRsnfcaflR 

fcEflTT ft - t fciott^t y Tffftoxn >y h Sr 

o-f y TM-mz . ^igtf y^f ^ y rsf-^ SrFjf 

y\M n>y h^ijfc s mTlEBfSlf-f Xcox— 

hi(WIfcs HulEF/fS-tf^X^x-^t. ^ISSf-ftik 
ti-jW'Sf* 'J TBttOXn -y b ^titl.xn >y 

[ ft^il 8] gfix n -y h i it ft jl- if imcoJ n° 

m t ft i t * =ft® fc -r ft aft m s . 

[ It* IB 9] gflX n -y h tc-i- 4 ft ft JL-if 4±MO^ ^ 

^M^ftik^WfUtk^-ft aftsa . 
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y-y* -v y rmz mtrntammzitnn l . mzmnmn 

■y h mm Sr-f X4 U TPttic^i-^^ IS 1 co^^S 



[ft^iii i ] luiBft^m^^^m^jrtJSSE^i 
& i t zmwtk-t &msm 1 o ^leK^iMs 



[ ffi$g 1 2 ] M!B1i-f-m**FR#«^ JtJt^K 
^-?7'4 -Y U TPoff -^«7J STi^W-^iS 3 cW^fc 



&mz &zk vw&t-rt mmn 1 0 iz&mcv&mm 



[HiRn 1 3 ] mmico-^y^^ y rxm^titzm 



tisttz k ^mmk^-^m&mmmjjm. 

[ n$m 1 4 ] *jje*<w:r* -v y r-cujas^a 

<?)y \M P7h ^^iJ t . H?TlBFJfS-9--f Xof- ^ i; . SrSd 

■y h&n k , ffiffiBfs^-f x<?D-f t . Srie^-r s ; 

•y b±)?£XT">y 7°i: , 

z&ttz k itwmk^&^m&WM'i&jm, 

[ I**IM 1 5 ] BfrlBfi^-«73>i?f T^mTJib Jt5£X -f -y 

»7i-yy s stt s SE*n^iJffl ? x. - v y ? 
i a \zy x— i Jyy 7 Sm^m^-htM u -y M7x- 

fulfil x-'jyy^mmmAk<n^r -r* ^ y rmwu n 

-y hSRWtlf^-v U 7^Nfft=-&^4SI 1 «M^f 
■y7°h, 

n&w*-* y rmmz-^m-hw.2cr>^x^f-yy° 

k, 

(AMD7 Vi/y#)V) tr^ifyltthWi 1 WWtXf 

tl) Z&.lii-t&mi<r)mt}&.liix : rv7°k. 
tf) $rrtm-r4^XT--yXi:. 
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y\ 

[ if * Ji 1 7 ] mmmnjjn^&mMtmiiix r- >y 

y(4. $£>(;. 

[00 0 1 ] 

DMA (Code Division Multiple access) .jji^SrfflV^ 

#7C^M^ £ fftRM- h is$§lilfl ^ t- A *j J: JUI 

smew*-* tor* jaagRaH?tt7x->? 
y 4 wi4oS) s mmx-mm* tf a art 

[00 02] 

[fic*wsffi] jar, ^ote^iift^x-fAto^T 

C/DS-CDMA, MC/DS-CDMA, MC-CDM^jSiOflfttitgL H^fffif 
fBIft^ ft^S# RCS99-130 p. 63-70 1999^10^ 

[00 03] 09 Ji, TIBiSMaff 5/Xx^5:«fi!ct--?> 

HT, 2 0 1 \%^^)T)V/n=yVlV^m^ ( S/P ) ~C 
£>0. 202-1, 202-2, 2 0 2-N scg li 
mmfl, 2, -, N flCg #a<^-y4f^UTS@E 
WKiafC**), 203-1, 203-2, 2 03 

- N sce iz%m-ikffiX'fo o.204 im?- u x.mm 

xfo o s 20 5«±#- H-f y^-vsvp ( g i ) ftMFC 

& 0 , 2 0 6 fiJliSit^SE-CS) 0. 2 07 (4T>"f'y 



2 1 1 (4X o h ftfig.gPT'tfc 0 . 2 1 2 {4 ^ t°-gPT"& 
0,213 idtfltflBQiaPC* 0.214 «4^$«M 

[0004] ifc, 11011 TIBi^Silft^^T-AS- 
HlOfciHvc, 30 HZTyT-i-XfoKl . 302(4JH 

mmmm^xh 0.30 3J4#- m y*-^ < g 
1 ) 0 . 304(47-0 xsenat-c* 0 , 3 

0 5-1, 30 5-2, 30 5-3, 30 5-N c _ 
2 , 30 5-N c .,, 3 0 5-N c {4^il^Mn>y htiMi 
UXfo 0. 306 Uyy^^r 0 Tte^-T ^JtSSflT* 

1 307 lZmm$sX*fo 0, 308-1, 308-2, 
308-3,—, 308-N c _ 2 , 3 0 8-N^, 30 

8 - n c j47 ^-'jy^mmmx-hK) , 3 0 9(4m^ia 

iSaaiftaJT* 0, 310 i±>*5 U^/i" U T/l^^SE 
(P/S) T'^0. 3 1 l{4y i -^f'J^gPT'^>4 0 

[0005] zzx\ A^mM^mmiy^^mm- 
mm<^mm<mm:. m9*m^xmm-? 

[0006] ffEOS7fet^-r43*fflT : '-^(4S/P 2 

OltA^Six. S/P2 0 1TU gfiL^rx-^S- 

[0007] #tf 0 rssswoaapcii, 

{ 4 , t^T<W^>J 7**sasB!ra»* , H -oft ^ 

a £ tf 5 CO T\ Slf|(W^+ 0 TP^ilMJMgE 2 

0 2-1 wi&mc-o^TfftBflU flfi^yjf -r u Tl¥^ 

[0008] Hi #B«Dt^+ 0 2 0 
2- If 14, S/P2 0 lC0VN°5Wkai^OHl#@c0 

^SWItSWK*. ^oyhM*2 1 IT- 
54, r-^*5!*N datll 45t4HWL. 4HW«<0 

n -y h^y^^f+JnL, 

-O^f-^XD'yU^itli. HI 1(4. r— 
o>y hfeitf-r— J±cr>ffim.$:^k-tmx-$>&. M 
i%x u -y T- (4 , A^n-ylyy ^Vl-SP^ ( K*am?iJ ) i: 

[0009] 3h"- gp 2 1 2T14. Xnv h^LSti/ff 

- ^ fm Sr T*SiS $ fc^tf y^r ^ U 71RN . u b fc 3 1 

— L. N.ubffiJ-^-r— Wfg^ligP2 1 
3T14. N 3ub jiO-f'-^(:*rtTQP SK (Quadratur 
e Phase Shift Keying) ^UStHJSU N sub ffl^7'" 

[0010] mmmmmz 1 4 t-(4. wa^*®^ 

(n-H(4± lT-^ilStt4) SfflV^"Cffl«3R 
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[ooi i ] %mm>2. 03-1 Tit. mm^m^m 
[0012] my-v^mm2 0 4tii, %mikB2 

0 3-1 tCT^filBf*:ON sub fflO^^-v U 7*<7>fi# 

fc. mew?** v rm^Mitmx-^m^tLtz^-y' 

U TOft^O. ^!fN SC8 XN sul (=N Q ) iM<W 

[0013] G I #SDgP2 0 5TI4s l7-'Jx^ii 
OS'VJtOKOtt** r GI B#llfc'tt:3 t— U ZtlUj- 

12^TSt=i4, G I f*jD»<0fi^*^f. Sfc. Ell 
3(4, HiBWJBSBfWeBtJio-CWf&^Sat. EWr. ft 

at. s»t/s^^«»3e«5v^fc:=FjW-4 i fc tci 

1 3 (c 55^- J: o iz , f5illg&±£7))l®^C0JS3& 4 

[ o o l 4 ] g i #jnftoe#li, 

*2 0 6fc:T«aawe»* t ff*>fL, t^t-^-2 

[ o o i 5 ] -ore, ^fifio<7))ifiSKioi6^^ . H 1 

otJBHTKWi. 7yft3 0 l-m, &HBE13ffr 

5S^«. J^ifeSC«3 0 2T14. swrx^fcm-^ 
K-x^y Vim^M-tZ . LT, G I I^SgP 3 0 

3 -m „ ^mk^—xj s> Hfi-f-* 1 4. >■?— 

mi: L . > ^7P4ff tJSPSr -> fcft-f" £ £fi7Tf - £ . 
[0016] 7— 'Jx^dgp 304 T"(4, tM V* 

SCJ xN SIb (=n c > m^y^^vTim^mm-t 

So -f^^yrtt^-v^ftSSPSO 6T14. 

-V U T te&R D llr d 3 ^ U T 0>f-* *;l-fti5g 

*-**/WiSi6tjicar$-$. — ®5EH3 o 7ti4. 

afctf * u r4*f**>msse»3 o 6 «t & 

[0017] ^-ityymmmx'te. ^t^^u 
to* * *)ummmmzm~3 ^xy^~=yy rimmm 
ffl^fftfjt. ^df^ vTmzy^-isy^wszmm 
■ti. y^-z/yy^mffimmtLTiz. tztta. & 



izmmizto i-t&min&is. (ego tio'v ^t^k l 

fcffi. *ftV^|±ft/h2*^jR (MMSEC) ClO'^T 
[0018] M^®fl£ftgfl3 0 9TJ4, 7x-y>^ 

fi^^-oo^awafcLT, jsi«j£Ktscf*co«-f-& 
*fctr$-&. p/s3 i ot(i SdKott/^f-ryr 

t^fi^-{4, f-?mmM3 1 l^T^/fSpsix 

[0019] 

S4. «BB«WBK , *t»tcJ:-3 , rWft* t R«, 0*f. i^SL 

«w 6 ^ , s^fe^fis t fiffl ifi ? y izimt h 

fc, fcfcitr, Ktfts*»6<osMHiweiisii±-cjjE 
mmmim7*-vyy<?>%mz i gwzi%&. &m$& 

KBlLTi^S fi-f-«7l *5S<ai#fliW«*iai fc LTfllffi 
tiitm^. fc^5RBH*«*ofc. 
[0020] ifc. ^M^-^x-ifofi-f-tioTT^ 

(R.M^It«m < *t£T* fcif \ fc v ^ fflffi*«*> fc . 
[002 1 ] ifc. vA-f-jef T#»ffolfrt14. fX 
0 ft o 77 U ^-i" a V , £SSR«0«J||fcyB tT . SMS 

7x-yy/, i^^r K^>f y 7*me>\"^)V$mffih 

[0022] *%BJ(4. ±IBt^T^r$ixfct<^fS> 

ii i VSftn D pKIIJ^7Tffi*#l» i fc * S Wfc -T4 . 
[0023] 

[USi*iftt5fcft«#®] ±atfc^S^«i*L. 
B W * Jftft^" S fc46 iz . *fMHfc3&>a6» S i^x -f- 

•y h^Jfc . wittfft&r^ X<r>^f—9 fc , £FJt5&tMjM 

^t-rsjuniini^sfc , mssv ^ ••/ h^jfc ±v 
m^^^vmzMfc^titzWiffi&mzm^ , itK; 
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[0024] ^c'^m^zts^^mMm^^'rMzh 

•yh^?!lk. WEJK&M Xeyf—jr b , SrlBSU fife 
W.b . IfjfE^M n -y h^fe it/tirfE^-f-^ */l^tt<7) 



^jjrbSr s %immmmw t , &m a. & z 1 * 
[0025] oro^^j&^^i^aMfi^T-A^ 

H-fc44 J: 5 IC7x-^VJia»i1IIIt4 7x 



pi 



w^y^-v y Ttt^Mn^ij^+j-7^ y rifted 



*w-*Sf 1 <w^-ffc#«fc , lifts wrw&oMM 
ta^Rb. ms^mtiomsm z mm-t & mmco ^ > 

y#)V*mtt& i b tci -5 T3- H(S^=FS*(£* (it 

[00 26] ^gco&Wzfrfr&ffl^mi'Xr-Mzte 
^X. liffa^tffiiiffiia^ S^fci. liffEli 2 

[0027] ^nm&zfrfr&mm.myx'rMzti 
ht, flnegfiffliHiiSBti, s^t. ^t7^yr 

y ri¥^T^«7j^¥^-r-&H4 «or%ft#a 

i: . mrl5¥%^f*^fI#S±i^f)l5¥%^f^^m7J 



[0028] ofO^Bflt^SMfl^St^^Tii:. 

Xt4HWL, 3 : F«>ffligSiufe^.-1f (^^^ 
mflBFJfS-f^ X<p>^t~ 9 b . ^ FJf Sco{aa^SEB-tS - 

[0029] -^r^BBc^saftsatcfc^TJi. 

#^^-9" 7'^r y Ttnt«5*lfclBR^)1?-7''Sr+ 'J T 
SNSfc, y TPx-^^F^O^-^tf-f 

«>aSS#i.fcKJaaWli: , a.— f$mf7»M n 'y b^tj 

OFf^fiac a-f^W^n>yh^Ji:, lulE 
FJfS^-f Xco-f'- ^ £ . Srffiar S i b t,z J: oTt/^f 
-v 'J 7Wmo7 h Sr^jjScf S -y h^fiSt^S. 2r 

[0030] og'«o»Hgte^i3fflK!«fc&oTi±, 

[003 1 ] o8r«o9MBfc:*»*»ftaf^aKc<br>Ttt, 
gftxn-y h ifftilw«>f o >y h^ijfc 

[0032] o§-^Bflt^safisa^*3^T. tir 
mzmmt. -9-y^^yr«5^fflrts^Mn-y h 

S7i-yy ymm^& b.mzy^-'Jy y^mmm 
mz-sm- & m 1 o-^^gt . MIB7 x - ^>x^» 

SS 2 <?5^#® t , Iff IS-^figf*0^ M O -y h 

z^mtthm 1 co^-mt^Wib . mi^mmcoju 

«7Jffffi¥Sk , ffE-&JSa«B£*a^!l*ffi«-rsiffiR 
Oyy^ (gEft^y^P) *^|frlST±^t;f*w^n 

-y h y-^^t ; b i,zX ->T3- HIB<o=Fifeft 

®.b , iinsiBEttv'^^/nsc^coT^Tj^T^-ri.m 
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[0033] ^%*<7>m&zfyfrhmwgkmzi5^x , m 

S o 

[0034] orofPJit^&ffifl^Btfc^T, pi 

u r i^ift* * wfb-t § n 3 t , 

¥St . MiB¥^b»o«#m7j£fluiBWfbf£o^ 

[00 3 5] oSr«S^tc^45Smffli«a®6rffifc:* 

WJggSW 7"=* -f 'J T^MJS3*lfc«R0>lJ-7' 
tWn-y h£j£Xf"y:7i;, flulB^^-f n>y h&ffl&i. 

[0036] ^w&miizfrfr&gm&WMi&fMzfc 

* * U TSfttfc: „ Slt^f 7'=* * U TSx - * £ FJrJgO-f 

•y b jR$| k s BUiBFJfSt+M X«f- ^ t „ SrffiSL, ft 

, fffBFJr5&+M Xc^t— * i: . £ISfi-f S ItCio 
Tt^tyrSttmn'y hSr^-r^xa>y 
xf7 7L lutE' ^ n 7 b W\\& =fc t*' mrf BffJgf - ^ 

[0037] oy«^t*^5®miHt«a!i©^t;*j 

^fvTt . -f "J TtefcfufB^-'f n -y N^iJSrtt 

aj l , srn^M n ■>/ b^jom^^friBetsn^jom^ 

•y hffl7x-y>y'flfXf77L tfTlfi7x-^^^ 



'J TSttCMtS $ 1 WMXf 7 7i: , |f)IB7x 
^f^yTl¥Wc^-r^m2^^7 i >yTk, fflB-a 
n >y h zyy^)V) Z^-mfthW, 1 «¥M:Xf7 7 

«tj) e»:m-r-i>^i<7)m7jffaix-r-yTk. tfria^ 

7P ) A> & m It^mMkW ^P7hy7*M Mff-t S 
ikW^ta- KIBc^F*^ ( *tr ) $■ 
tt[iini*Xf77J:, tulBT^^mTJffl <=F& 

yy°t, ifjiBft^-«7j * ifriB^-f^o^tt^crmK 

TjJtSrWi.^ i ^fi^m^m^mTjJtff m^7" «y r 
k, ^#tf^t^#mk^-^o 

[0038] oro%BHt^^Sgft n D B«iiS7j&tio 
V , H?IBfi-t«7JM^*7Ji:b*SSXx -y Ti±, § h 

mrlBSI 2 co^mt^r- >y r^TtHTJ^tL^Ts^mTJ 

77, 

[0039] oSr^BHfc3&»3&»43e©fli«SIS*i£fc:*J 

„ mTlBil^-fliTJ^^mTJJrbftSXT-'yTti. 

^rdf^yrp^i-f-mTj^w-fb-r^ms^T 

S SS 4 CDW-Wt^ T77t , Iff f BT^-f b«Wfi-^m7J 

^mrtBT^bfi^^mTj-ei^-r^ ; t t±ot^t 
7-^^ y r^fflofi-^«7j^f=p^tt7jJt^f#sil2 <n 

[0040] 

y7,fA, ilfi^Sfc «t t/S«ift«8!IS*a«0||fS^ 
[004 1 ] MMco&M 1 . III! 

xfA&, v;^^^yrcDMA^ico#l!ii*:afi^ 

[0042]Hl(C*3Ot, 1 JiT yf-i-T'fc 0 , 2(i 
JS^fM^SPT'fc 0 . 3 N^-^(GI) 

4i±7-yx^gp-c*y, 5-1,5 

-2, 5-3, 5-N c _ 2 , 5-N 0 . 1; 5-N c « 

4±a;\°-f a -y httmgPT* o . 6 {i-^y^-v y rtt^-^ 

*A«Sa»-Ci5 0 . 7 IDSEStJi 0 . 8-1, 8- 

2, 8-3, 8-N 0 _ 2 , 8-Nc-l 8-N c (±7 
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1 0 W ^ VJV/ is V T)VS&m> ( P / S ) X'h 9 , 1 

ii3.?-?¥mfflx'fo<9. 1 2 tis i r ammtiMT 

[0043] zzx\ ^mmizfyfy&mmi/j-'r^im 

h« z z x-a , mmmtmrn^mco^-^mm^m^. 

[0044] t~r. mmm^>mimm^mi¥^^xm 

mimmmmms^mmz^^xit. m 
^mzmmmnzxmm l^am t m-x-h & tz^ , z 

ZX'temfanm* (09, X07 h#)£S52 1 1 

t,zm%) \,z^x<r>?t.mmtz>« 

[0045] 02 li, ^tJ|WJB«tC*JJt43aS v 
hO«j££^0't-£>.g>< > xn.y b f^JJJtSP 2 1 ltll 
S/P 2 0 1 Ci Sy'jr^/A 1 7l//^i«N SC! 
fflco^ 7'^f-\> U TWf—f Sr , -y h cox— X 

x-$>hN iata ^y#)m^g\-f&„ ^lx, wmzti 

fz r - ffftf&Biti ^fft § Jt Bt*n« N k „ y ^ 
Jtjl^Mn-y h^yrfOl^fMnrf t tilt, xn 
itjl^Mn>y hgp^to^Ttis f-v*/U9^*fl: (n 

[ o o 4 6 ] ore, ^fifio<7)jifisig<o!!&^£ , 0 1 

( s i Rftsgpi 2<r>mm twmthtuz. smmm 
mmmmcom^mmz^x mmts . 

[0047] Tyft 1 KlKjEfi»±T^imK8 
[0 048] 7— Ux^gg4T"(±. hM>"?— A 

fm^fkcom^zMLxy-u^m^^K n scs x 

N sub ( = N 0 ) liW^^'Jrlf^Mti. 
il^M n -y httftggTti:. -f^-v U Ttet, Xn y V 

y r ^/vft^ggp 6 -cii, -*f ^ a- u rttfc^ o 
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t<m-t *)ummmmzm~3 ^xy*-=jy rssbmt 
ffl^ffmt. y-y**r vTmzy^-isy^wszmm 
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[05] T^ftHISflDaBKi^H-C* ft . 

[06] m^m<^mjm\ zm-mxh ft . 
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